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Summary
MicroRNAs are ~22-nucleotide long molecules that regulate the expression of genes post-transcriptionally, first found in C. elegans by Lee 
and coworkers in 1993. However, there is still much to know about the factors that promote a successful miRNA-mRNA interaction. Here 
we propose three different methods to improve the predictions of miRNA targets. In a first approach, we perform the predictions of 
putative targets starting only from the sequences of miRNAs and the 3'UTRs of transcripts. For this purpose, we use seven algorithms 
based on different criteria, whose output is then filtered according to relevant biological data regarding the mode of action of microRNAs.  
When experimental transcriptomics data is available, we use it to determine the proportions of downregulated genes in the whole genome 
and compare them to the downregulated proportions of miRNA targets to discover miRNAs with significantly different ratios. Finally, we 
determine if  downregulated mRNAs are enriched in putative miRNAs target sites by calculating the average number of sites per 1kb of 3’ 
UTR sequences.

Genome-wide expression analysis in mouse B cells. 
184 differentially expressed genes

 miR-155-5p knockdown (Vigorito et al., 2007)

TEST DATASETSOME FEATURES OF miRNA:mRNA hybrids 
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The test of equality of proportions shows miR-155-5p as the most enriched (size of the squares) 
and the one with the highest number of predicted targets among (color intensity) among the 
upregulated genes, of all significantly enriched miRNAs (p-values above each square). 

● We have developed and successfully tested three different 
approaches to asses the impact of microRNAs on gene expression.

● When expression data is available all three methods can be combined, 
for a higher level of certainty.

● The prediction by sequence and the calculation of binding site 
frequencies will be further improved to include non-canonical seed-
matches.

Conclusions

I

miR-155-5p is enriched in predicted targets among the 
upregulated genes. The first 10 miRNAs are not expressed in 
mouse B cells (Kuchen et al., 2010).

miRNAs enrichment in upregulated targets

CALCULATION OF BINDING SITE FREQUENCIES

● FE = log(NSPKinput/NSPKgenome)
● Z

FE
 = (NSPKinput – mean)/Stdev

● p-value
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 As in Vigorito et al., 2007, the most enriched 6nt(2) seed among the upregulated 
genes that of miR-155-5p.
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